The performance of photon reconstruction and identification has been studied at √ s = 7 TeV. Reconstruction and identification variables are compared between data and Monte Carlo for signal and background. Level 1 Trigger and High Level Trigger efficiencies have been measured. The implications for heavy-ion running will be presented as well. 
Introduction
Isolated photon spectrum can be already measured in proton-proton collisions at LHC. Prompt photons are pro-7 duced either directly in the hard scattering or collinear fragmentation of a parton producing large transverse momen-8 tum. Prompt photons are the signal of the measurement, with respect to the background from electromagnetic showers 9 resulting from decays of neutral hadrons in jets such as π 0 and η mesons. 
Photon detection in CMS experiment

11
The CMS detector is a general-purpose detector built to explore the physics at the TeV scale [1] . cluster has no energy corrections and the transverse energy is calculated using the nominal interaction point. Good 32 agreement is found between data and Monte Carlo. To avoid the gap between EB and EE, an EB(EE) supercluster is 33 required to be in the region of |η| < 1.4442 (1.566 < |η| < 2.5).
34
Photon objects are constructed from the superclusters by assigning the candidate momentum to the location of the 35 primary vertex. The energy corrections on superclusters, typically at the 1% level, depend on the supercluster E T and 36 η. 
Photon identification
38
The most important background to isolated photons comes from jets fragmenting mainly into light neutral mesons 
a) b)
for photon identification only the variables that have similar behaviour for electrons and photons, so that photon ID 46 efficiencies can be measured on an electron control sample in data when sufficient statistics are available.
For commissioning of the photon identification the following variables are used:
48
• The supercluser is required not to match pixel hits consistent with a track from the interaction region.
49
• ECAL isolation, which is the sum of ECAL E T around the photon candidate in an annular region of inner 50 radius R = (∆η) 2 + (∆φ) 2 = 0.06 and outer radius 0.4. In order to remove the contribution due to the photon 51 candidate a five-crystal wide strip along φ is excluded.
52
• HCAL isolation, which is the sum of HCAL E T around the photon candidate in an annular region of inner 53 radius R =0.15 and outer radius 0.4.
54
• Tracker isolation,the scalar sum of p T of tracks consistent with the primary vertex in a hollow cone around the 55 photon candidate in an annular region of inner radius R =0.04 and outer radius 0.4.
56
• Showers initiated by charged hadrons are rejected by using E HCAL /E γ , where E HCAL is the sum of energy in 57 the HCAL towers behind the photon candidate and within R < 0.15.
58
While isolation criteria remove the bulk of the neutral meson background, a substantial contribution remains,
59
mainly due to fluctuations in the fragmentation of jets leading to neutral mesons carrying most of the parton energy
60
Powerful instrument to separate signal and background is based on analysis of topology of the energy deposits. σ iηiη 61 variable, which is η-η element of η-φ covariance matrix, is sensitive to the differences between isolated prompt photons 62 and hadron decay photons; the former have a well-defined peak, while the latter have a tail extending to large values 63 of σ iηiη . It measures the width of the photon SC in the η direction. It is calculated with logarithmic weights, and 64 relative to the energy of the 5x5 crystals around the seed crystal (E 5x5 ). It is given by:
where E i and iη i are the energy and η index of the i th crystal within 5x5 electromagnetic cluster and iη seed is the η 66 index of the seed crystal. The values of the cuts adopted for the photon ID are shown in table 1.
68
Two distributions, the combined ECAL+HCAL+Tracker isolation and σ iηiη , are shown in figure 2. In each figure,
69
we show the estimated contributions (based on Monte Carlo truth information) from real photons coming from both 70 the hard interaction (partonic) and from ISR/FSR, as well as that coming from the residual jet background (MC other).
71
With this selection, the Monte Carlo predicts a purity of about 50% signal photons with E T >30 GeV. The efficiency 72 of the selection on isolated photons in Monte Carlo is about 90% in the EB and 80% in EE.
73
The E T spectrum of isolated photon candidates, with above photon identification selections applied, are shown in is similar to that expected from simulation.
